High-level expression, activation, and subcellular localization of p38-MAP kinase in thyroid neoplasms.
The p38 family of MAP kinases (p38-MAPKs) is involved in regulating the proliferation, survival, and migration of various cancer cells. The present study has investigated the expression, subcellular localization, phosphorylation, and activity of p38-MAPKs in normal and tumoural human thyroid tissues and in thyroid cell lines. The expression and nucleo-cytosolic compartmentalization of the alpha-isoform of p38-MAPKs (p38alpha-MAPK) were studied by western blotting in the WRO and B-CPAP cell lines, which are derived from human follicular and papillary thyroid carcinomas, respectively, and in the non-transformed rat thyroid cell lines FRTL-5 and PCCL3. Immunohistochemistry was used to study the expression and subcellular localization of p38alpha-MAPK, and of the phosphorylated forms of p38-MAPKs (P-p38-MAPKs) in human toxic adenomas (TAs), follicular adenomas (FAs), papillary thyroid carcinomas (PTCs), and follicular thyroid carcinomas (FTCs). The activity of p38-MAPKs in PTCs and FTCs was revealed by immunohistochemical detection of their typical phosphorylated substrate, MAPK-activated protein kinase 2/3 (MK2/3). p38alpha-MAPK was expressed in all cell lines and this expression was restricted to the cytosolic compartment. p38 MAPK activity was involved in regulating DNA synthesis in B-CPAP cells. p38alpha-MAPK and P-p38-MAPKs were strongly expressed in PTC and FTC cells, although only in the cytoplasm, whereas they were only very weakly expressed in FA cells, and absent in adjacent normal tissues. They were also expressed at a high level in TAs, but they were found in both nucleus and cytoplasm. Finally, phospho-MK2/3 immunostaining followed very similar patterns to those of p38alpha-MAPK and P-p38-MAPKs in PTCs and FTCs. Taken together, these results show for the first time that the p38-MAPK signalling cascade is functional in two types of differentiated carcinoma of the thyroid. The observation that p38-MAPK hyper-expression occurs in FTC, but not in FA, may provide an additional diagnostic tool for malignancy in some thyroid nodules.